Transverse and lateral mobility in outer hair cell lateral wall membranes.
Cochlear outer hair cell (OHC) electromotility is associated with the cell's lateral wall. The lateral wall contains two distinct membranes: the plasma membrane (PM) and the subsurface cisternae (SSC). We explored biophysical characteristics of these lipid structures using membrane-specific fluorescent dyes. We have previously demonstrated that di-8-ANEPPS stains the PM while NBD-C6-ceramide partitions to the SSC. In this report we show that NBD-cholesterol also partitions to the SSC. Transmigration of the SSC dyes across the PM was visualized under confocal microscopy, after separating the two membranes using the micropipette aspiration technique. The transverse mobility of NBD-cholesterol was faster than that of NBD-C6-ceramide. We then measured the lateral mobility of the dyes within both the PM and the SSC using fluorescence recovery after photobleaching (FRAP). The diffusion coefficients at 12 37 degrees C and the activation energies for diffusion were found to be similar to those of other biological membranes. These data indicate that both the PM and the SSC are membranes in the fluid phase, with no evidence of temperature-dependent phase transitions. Our observations are consistent with a fluid-mosaic model of the lateral wall membranes.